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Instrumentation 1 H NMR and 13 C NMR spectra were recorded on a spectrometer operating at 300 MHz and 75 MHz, respectively. Spectrophotometric analyses for the HAT reactions promoted by PINO and QINO were performed with a diode array spectrophotometer thermostated by a circulating water bath. For reactions with k obs > 0.1 s -1 the instrument was equipped with a rapid mixing accessory. EPR spectra were obtained using a X-band spectrometer. Laser flash photolysis experiments were carried out with an laser kinetic spectrometer providing 8 ns pulses, using the third armonic (355 nm) of a Nd:YAG laser.
The laser energy was adjusted to ≤ 10 mJ/pulse by the use of the appropriate filter. The transient spectrum was obtained by a point-to-point technique, monitoring the change of absorbance (∆A) after the laser flash at intervals of 10 nm over the spectral range 340-600 nm.
Determination of the O-H BDE values by EPR measurements
These determinations were done by using the EPR radical equilibration technique that has been largely used to measure BDE values of X-H bonds in many antioxidants.
This consists in measuring the equilibrium constant, K eq , for the hydrogen atom transfer reaction (Equation 1S ) between NHQI and an appropriate reference hydroxylamine, that in the present case was represented by 4-CH 3 OCO-NHPI (see Eq 1S). The equilibrating radicals were produced by photolyzing deoxygenated CH 3 CN solution containing NHPI, the reference compound (in the range 0.01-0.02 M)
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and di-tertbutyl peroxide (10% v/v). The molar ratio of the two radicals was obtained from the EPR spectra and used to determine the equilibrium constant, K eq (eq 2S).
The equilibrium constant was found to be independent on the initial product concentrations and on the rate of initiation. The initial concentrations of the two reactants were used for this purpose since these were high enough to avoid significant consumption during the course of the experiment. Relative radical concentrations were determined by comparison of the digitized experimental spectra with computer simulated ones. In these cases an iterative least squares fitting procedure based on the systematic application of the Monte Carlo method was performed in order to obtain the experimental spectral parameters of the two species including their relative intensities. Figure S1
. UV-vis spectrum of QINO generated by oxidation of NHQI (1 mM) with cerium(IV) ammonium nitrate (0.5 mM) in MeCN at T = 25 °C.
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Figure S2. 1 st (top) and 2 nd derivative (bottom) EPR spectrum of QINO obtained by oxidation of NHQI 1 mM with cerium(IV) ammonium nitrate (CAN) 2 mM in CH 3 CN at 25 °C. The 2 nd derivative spectrum clearly shows unresolved hyperfine structure due to small coupling of the unpaired electron with the nitrogen and hydrogen aromatic nuclei. Figure S3 . EPR spectrum observed under continuous irradiation of a CH 3 CN solution containing ditert-butyl peroxide (10% v/v) and an equimolar amount of NHQI and 4-CH 3 OCO-NHPI. In red is reported the corresponding theoretical simulation.
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Dependence of k obs for the decay of QINO on the concentration of alkylaromatics [Toluene] 
Cartesian coordinates of the optimized structures of the reaction steps
Optimized cartesian coordinates (in Angstroms) of the structures studied computationally in this work are presented as below. The geometries of the molecules are given in the order of the total number of atoms, followed by the overall charge and spin multiplicity, followed by their composite atomic symbols and the respective x, y, z coordinates.
A. Gas-phase optimized geometries:
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